Background. Burnout during registrar training is high, especially in resource-limited settings where stressors are intensified. Burnout leads to decreased quality of life for doctors, poor job and patient satisfaction, and difficulty retaining doctors. Objectives. Primary: to measure burnout among registrars working at Princess Marina Hospital in Gaborone, Botswana. Secondary: to determine factors contributing to burnout and identify potential wellness interventions. Methods. The validated Maslach Burnout Inventory was used to measure the degree of emotional exhaustion, depersonalisation and personal accomplishment. Work-related difficulties and potential wellness interventions were explored through multiple-choice and open-ended questions. Results. Of 40 eligible registrars, 20 (50%) completed the survey. High levels of burnout were reported for emotional exhaustion in 65% (13/20), depersonalisation in 45% (9/20), and personal accomplishment in 35% (7/20) of registrars. A high degree of burnout was reported by 75% (15/20) of registrars in one or more domains. In the previous 7 days, registrars worked an average of 77 hours, took 1.5 overnight calls, slept 5.7 hours per night, and 53% (10/19) had ≥1 of their patients die. Five (25%) registrars considered leaving Botswana to work in another country, which correlated with those with the highest degree of burnout. The most common frustrations included insufficient salary and limited medical resources. Suggested interventions included improved mentorship and wellness lectures. Conclusions. There is a high degree of burnout, especially emotional exhaustion, among registrars. Encouragingly, most registrars have a desire to work in Botswana after training. Future research on improving registrar wellness in low-resource settings is urgently needed. This open-access article is distributed under Creative Commons licence CC-BY-NC 4.0.
A registrar is a medical doctor undergoing training to become a specialist. Registrars frequently feel exhausted because of long working hours, overwhelmed by having a large body of clinical knowledge to master, stressed because of patients who depend on them for survival, financially burdened owing to an insufficient salary, and challenged with balancing the demands of professional and personal life. [1, 2] Registrars often have tremendous responsibilities at work; yet, they have very little autonomy. According to the job demand-control-support model, employees who work in jobs with high demands, low control, and low social support experience the lowest level of psychological and physical wellbeing. [3] Therefore, registrars are at high risk of developing burnout. [4] Burnout has been defined as a three-dimensional syndrome that includes emotional exhaustion, depersonalisation and reduced personal accomplishment. [5] Emotional exhaustion is a depletion of emotional resources. Depersonalisation is a negative and cynical attitude towards others. Reduced personal accomplishment is a negative and dissatisfied evaluation of oneself. Unlike major depressive disorder, which affects all aspects of a person's life, burnout is a distinct work-related syndrome. [5] Globally, research has shown that burnout rates among doctors range from 25% to 76%. [1, 4, 6] Burnout has been correlated with various physical symptoms, including fatigue, insomnia, headaches and gastrointestinal distress. [1, 4, 5] Potential consequences of burnout include an increase in alcohol and drug use, a higher rate of depression, and an increased incidence of marital and family problems. [1, 4, 5] Doctors who are burnt out are more likely to self-report suboptimal patient care and medical errors. [6, 7] Burnout often decreases empathy, compassion, and availability of doctors for their patients, which leads to lower patient satisfaction. [8] Overall, burnout can negatively impact a registrar's quality of life and the ability to provide sustainable, safe, and empathetic patient care, simultaneously weakening the morale of registrars in training programmes. [1, 4, 6, 8] In resource-limited settings, work-related stresses are amplified compared with those of doctors working in resource-rich settings. [9, 10] Registrars in resource-limited settings often work in overcrowded hospitals with inadequate medical supplies and equipment, have fewer mentoring and career-building opportunities, are paid less, and are faced with high patient mortality rates. In sub-Saharan Africa, HIV has added to the workload, with a higher burden, acuity, and complexity of disease, and has increased the number of patient deaths. [10, 11] These added stressors of doctors working in resource-limited settings may lead to higher rates of burnout. [9, 10] There are only a few published reports on registrar burnout from subSaharan Africa, with the majority from South Africa (SA). One study of 22 junior doctors in Cape Town, SA, described that 100% experienced a high degree of burnout, and all but one expressed the intention to leave the public hospital where they were working after completing training. [10] A second study from SA found that 26% of registrars and medical officers working at a public healthcare facility experienced a high degree of burnout. [12] A third study in SA reported that 27% of anaesthesia registrars experienced a high degree of burnout, which was significantly higher when compared with the consultants. [13] Outside of SA, there was only a single study from Kenya describing that 82% of registrars self-reported being moderately affected by burnout, but this was not formally evaluated with a standardised burnout inventory. [11] Currently, there are no available data on burnout rates among doctors in Botswana, a setting with a new medical school, high population prevalence of HIV, and a number of new registrar training programmes.
The primary objective of this study was to measure burnout among registrars working at Princess Marina Hospital (PMH) in Gaborone, Botswana. The secondary objectives were to determine possible factors associated with or protective against burnout and to identify possible wellness interventions that could be implemented in this resource-limited setting to prevent and minimise burnout.
Methods

Study setting
PMH is a 525-bed tertiary referral hospital in Gaborone. It is the largest hospital in Botswana and serves the southern half of the country, as well as selected referrals from the north. In 2009, the University of Botswana opened the country's first medical school, and it remains the only medical school in the country. PMH is the academic teaching hospital and site for clinical rotations for medical students at the University of Botswana. The university has registrars in paediatrics, internal medicine, emergency medicine, family medicine, pathology and public health. The registrar training programme spans 4 years, with clinical rotations in both Botswana and SA. The 5th year is a chief resident or senior registrar year in Botswana, during which registrars complete both their Master in Medicine research thesis and, for those who have not yet done so, their respective South African Colleges of Medicine final specialist examinations.
Study design and instruments
All registrars in Botswana who provide direct patient care at PMH were invited to participate in this study, which used a two-part survey questionnaire.
The first part of the questionnaire used the Maslach Burnout Inventory (MBI) for health service workers to measure the level of burnout experienced by the registrars. The MBI, first formulated in 1981, was designed for and validated in all categories of human service. [5] It consists of 22 items that measure emotional exhaustion, depersonalisation and diminished feelings of personal accomplishment through 7-point Likert scales, indicating the frequency of characteristic symptoms. [5] The MBI has established construct, and discriminant and convergent validity. [5] It is valid, reliable and consistent, having been used to study burnout across professions, countries, languages and cultures. [5] The MBI has been tested extensively and has become the gold standard for identifying burnout in the medical research literature. [4] It has been validated and used across Africa to measure burnout in healthcare workers, including registrars, with most extensive use in SA. [10, [12] [13] [14] The second part of the questionnaire included demographic information, work and wellness-related questions, questions to assess potential factors associated with and protective from burnout, and questions to assist in developing a future wellness programme. The questions were in multiplechoice and open-ended free-text format.
Enrolment of participants
The questionnaire was administered using Research Electronic Data Capture (REDCap) software (USA). [15] The questionnaire link was emailed to all University of Botswana registrars who were providing direct patient care at PMH: 20 paediatric, 16 internal medicine, and 4 emergency medicine registrars. Pathology and public health registrars were excluded, as they do not provide direct patient care. Family medicine registrars were also excluded, as they provide the majority of their clinical care outside of PMH in the district hospitals. Prior to initiation of the study, it was explained in person during academic meetings to all eligible registrars by the study's principal investigator (KW). Further study information was provided electronically via email using REDCap, and informed consent was obtained. All responses were de-identified through REDCap to ensure respondent confidentiality. As recommended in the MBI manual, the questionnaire was presented as a survey on registrar wellness and job-related attitudes and did not mention burnout -to ensure that the respondents were not sensitised to the concept of burnout and did not tailor their responses in that regard. [5] We aimed for a response rate of at least 50%, allowing for a margin of error of ±15% around the 95% confidence level. Requests to complete the questionnaire were re-sent to qualifying registrars until a 50% response rate was reached.
Analysis
The MBI scores were calculated and classified based on the recommended normative values. [5] A high degree of burnout is reflected by high scores on emotional exhaustion and depersonalisation subscales and low scores on the personal accomplishment subscale, which is protective against burnout. [5] Each of the three dimensions of burnout is categorised as high, moderate, and low, using standardised numerical cut-off points provided by the MBI manual for medical providers (Table 1) . [5] The scores are considered high if they are in the upper third of normative distribution, average if they are in the middle third, and low if they are in the lower third. [5] As set out in the manual, we described each of the three dimensions of burnout separately, and not as a single combined score. [5] The median and interquartile range (IQR) were provided for each dimension of burnout (emotional exhaustion, depersonalisation and personal accomplishment). Scores in our population were compared with those for the 1 104 normative medical professionals provided in the MBI manual for each dimension of burnout. [5] Normality of our samples was tested using the Shapiro-Wilk test, and then either one sample t-test or the Wilcoxon signed-rank test was used, as appropriate, based on the distribution of data. Demographic data and multiple-choice responses were described using median, IQR, ratio and percentages. The free-text answers were descriptively summarised.
Ethical approval
Each registrar programme director from paediatric, emergency and internal medicine individually approved this study. [5] and permission and a licence were obtained to use the questionnaires for this research project. 
Results
Emotional exhaustion
Burnout scores for emotional exhaustion were found to be high for 65% (13/20) , moderate for 20% (4/20), and low for 15% (3/20) of respondents. Our PMH cohort had a median emotional exhaustion of 35.5 (IQR 23.5 -41.0), which was significantly higher than the normative sample (mean emotional exhaustion score of 22.19 (standard deviation (SD) 9.53), t-test p=0.0011).
Depersonalisation
Burnout scores for depersonalisation were found to be high for 45% (9/20), moderate for 5% (1/20), and low for 50% (10/20) of respondents. Our PMH cohort had a median depersonalisation score of 5.5 (2.0 -14.5), which was not significantly different than the mean of the normative sample (mean depersonalisation score of 7.12 (SD 5.22), Wilcoxon signed-rank test p=0.60).
Personal accomplishment
Burnout scores for personal accomplishment were found to be high for 35% (7/20) , moderate for 30% (6/20) , and low for 35% (7/20) of respondents.
Fig. 1. Burnout experienced by clinical registrars working at the Princess Marina
Hospital in Gaborone, Botswana (n=20). 
Future plans and retention
After registrar training, 58% (11/19) planned to seek sub-specialty training. Twenty-six percent (5/19) intended to leave Botswana after training to work in another country as a doctor, and 5% (1/19) of participants intended to leave the field of medicine after training. Sixty-seven percent (4/6) of registrars with the most severe emotional exhaustion on the MBI indicated their intention to leave Botswana. All registrars (3/3) with high levels in all three domains of burnout on the MBI indicated their intention to leave Botswana. Table 2 summarises the job-related frustrations and difficulties that led to burnout. The most common were insufficient salary, limited resources, long working hours, and overnight calls. Table 3 summarises the most common stress-relieving activities that registrars practised. The most common were spending time with family and friends, alone time, and entertainment events. Table 4 summarises wellness activities suggested by the registrars. The most frequently proposed included lectures (wellness, stress reduction, work-life balance and career development), improved mentorship and registrar social events. There was an emphasis on improving the overnight on-call experience, including improved support from consultants, protected time off post-call, access to a cafeteria at the hospital, an on-call room for sleeping, and an on-call break room with access to a refrigerator and microwave. Other items that the registrars requested included improved salary, especially when rotating in SA, team building for the department, and protected non-clinical time to work on their Master in Medicine research project.
Factors leading to burnout
Stress reduction
Wellness interventions
Discussion
Decreasing registrar burnout and improving quality of life and wellness are key to improving patient care, job satisfaction and retaining doctors in the public sector. The development and implementation of wellness programmes into registrar training are both essential and urgently needed. [8, 16] The first step towards addressing this problem is to describe the magnitude of registrar burnout. We describe a high degree of burnout, with statistically significant high levels of emotional exhaustion among clinical registrars training at PMH in Gaborone. It is encouraging, however, that most of the registrars continue to have a positive sense of personal accomplishment and expressed a desire to work in Botswana after training. We found that 75% of registrars had a high level of burnout in at least one domain. These results are in the upper range of normal for registrars internationally, with reports of burnout ranging from 25% to 76%. [1, 4, 6] A rate of high emotional exhaustion (65%) was similar to that described in studies from SA, where the level was 46 -90%. [10, 12] Twenty-six percent of the registrars reported the intention to leave Botswana to work in another country. A similar publication from SA reported that 95% of junior doctors expressed an intention to leave the public hospital where they were training, but the study did not evaluate the doctors' intention to leave the country. [10] In our study, the registrars with a high level of burnout in all three domains and those with the highest scores of emotional exhaustion were over-represented among those who expressed a desire to leave Botswana to practise medicine elsewhere. It is therefore essential to prioritise the introduction of wellness interventions to decrease burnout and emotional exhaustion, as this will likely promote retention of newly trained specialists.
From 1990 to 2009, the Botswana Ministry of Education trained ~1 000 doctors in foreign medical schools, of whom only 10% have returned home to work in Botswana. [17] In 2009, the University of Botswana opened Botswana's first medical school and established registrar training programmes in an attempt to increase the number of doctors in Botswana and improve the overall healthcare system. [17] The majority of sub-Saharan African countries have a critical shortage of healthcare providers, despite their high burden of disease. As a response, sub-Saharan African governments, with the assistance of the Medical Education Partnership Initiative (MEPI), have opened new medical schools throughout the region. [17] As new medical schools open across Africa, it is essential to study and better understand burnout among registrars in resource-limited settings to improve patient care, job satisfaction and retention of doctors in their home country.
We found that the most common factors leading to burnout were insufficient salary, limited resources, long working hours and overnight calls, which are similar to factors reported in other studies. [4, 10, 18, 19] The most frequently proposed wellness interventions by the Botswanan registrars included wellness lectures, improved mentorship and registrar social events. These requests are in line with the views of global experts, who are focusing on improving wellness of registrars-in-training, where both individually focused and organisational strategies have been found to decrease burnout among physicians. [4, 16, 19, 20] The results from this study have led to the initiation of wellness activities for registrars at the University of Botswana, including wellness lecture series, access to free individual psychotherapy through the Department of Psychology and registrar social activities, including an annual appreciation luncheon. These activities have been well received by the registrars, but a continued focus on improving the wellness of registrars working in Botswana and across sub-Saharan Africa is urgently needed.
Study limitations
The limitations of our study include a relatively small sample size and 50% response rate. Multiple attempts were made to encourage responses from Lecture on coping with patient death 2 (11) all registrars. It is unclear whether those who did not complete the study suffer to a greater or lesser degree from burnout than those who completed the study. It is difficult to get overworked registrars to fill out surveys, and other regional studies from SA report only a slightly higher response rate of 60 -68%. [10, 12, 13] The strengths of this study include the use of a validated survey to measure burnout. The questionnaire was delivered electronically and completed on a voluntary and private basis, thereby minimising response bias. [5] Most importantly, this is the first study of registrar wellness in Botswana.
Future studies with a larger sample size and in more countries throughout sub-Saharan Africa are needed to better understand burnout among registrars in resource-limited settings. Additionally, further research will provide more insight into ways to prevent burnout, improve wellness and retain doctors in high-need, low-resource settings. 
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